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Introduction {#sec006}
============

Behavior problems \[e.g., symptoms of oppositional defiant disorder (ODD) and conduct disorder (CD)\] are a primary reason for the referral of young children to treatment \[[@pone.0159845.ref001]\], and they are prevalent in the population \[[@pone.0159845.ref002]\]. These symptoms often manifest during the toddler and early preschool years, and if left untreated, such early emerging behavior problems tend to persist and often have a range of negative long-term outcomes, including dropping out of school and developing antisocial personality disorder \[[@pone.0159845.ref003]\]. Therefore, to interrupt the dysfunctional and detrimental trajectories these children may follow, early intervention is essential.

A range of parent behavior training (BPT) programs have proven to be efficacious in treating behavior problems in young children \[[@pone.0159845.ref004]\], and BPT is the treatment of choice for young children \[[@pone.0159845.ref005]\]. The main essence of BPTs is to teach parents to interact differently, i.e., to use more appropriate and positive parenting practices with their children in order to lessen symptoms of behavioral disorders. Four BPTs have been given the highest possible rating as "well supported by research evidence" by the California Evidence-Based Clearinghouse for Child Welfare ([http://www.cebc4cw.org](http://www.cebc4cw.org/)). These interventions are Parent Management Training-Oregon (PMT-O \[[@pone.0159845.ref006]\]), the Incredible Years parent training (IYPT \[[@pone.0159845.ref007]\]), Triple-P Positive Parenting Program (Triple-P \[[@pone.0159845.ref008]--[@pone.0159845.ref010]\]), and Parent-Child Interaction Therapy (PCIT \[[@pone.0159845.ref011], [@pone.0159845.ref012]\]). These programs have been demonstrated to be effective in improving child behavior in a diverse range of families. They have also demonstrated effectiveness in a variety of community settings around the world \[[@pone.0159845.ref013]--[@pone.0159845.ref018]\].

PCIT differs from the three other interventions in that parents and children meet together in dyadic parent-child sessions where parent coaching is performed in vivo through a wireless in-ear speaker with the child and the parent in a playroom while the therapist works from behind a one-way mirror. Thus, the therapist sees the child throughout therapy and can tailor the treatment according to directly observed parent and child behavior instead of solely relying on parent reports. PCIT was originally developed as an intervention for children with disruptive behavior problems such as ODD or CD, and there is a large body of research to support the efficacy of PCIT for such externalizing problems in young children \[[@pone.0159845.ref011], [@pone.0159845.ref012]\]. PCIT has also shown promising effects on a range of problems beyond externalizing, e.g. depression \[[@pone.0159845.ref019]\], anxiety \[[@pone.0159845.ref020], [@pone.0159845.ref021]\], and it also shows applicability to very young children \[[@pone.0159845.ref022], [@pone.0159845.ref023]\]. First and foremost, the individually tailored in-vivo coaching was the reason that PCIT was chosen as the parent-training program of choice for the present investigation.

Except for one study from the Netherlands \[[@pone.0159845.ref017]\], PCIT has not been investigated in Europe. Moreover, given the more permissive and democratic parenting styles suggested to be typical of the Nordic countries \[[@pone.0159845.ref024]\], parenting programs originating in the U.S.A. may not have the same effect in these countries. It may therefore be of particular importance to investigate the effect of PCIT in a Nordic country such as Norway.

Efficacy Studies and Routine Care {#sec007}
---------------------------------

Efficacy-studies are mostly conducted in research settings, far from routine settings in communities, and few studies have moved PCIT from research settings to clinical practice in real-world conditions. Concerns have been raised about whether evidence-based programs are indeed more effective compared with usual clinical care and if they are applicable in usual care \[[@pone.0159845.ref025]\]. According to Weisz and colleagues, clinical practitioners might be reluctant to use evidence-based programs because they have mainly been tested on youths with subclinical problems and may not work well among those with more serious and complex problems above the diagnostic threshold, such as who are treated in real-world settings. They further claim that clinical practitioners often find evidence-based treatments too rigidly manualized to permit the individual tailoring of treatment that professionals often attempt in usual care and that these programs are not easily transferred to other ethnic groups or cultures. As a way of bridging the gap between the research and routine care settings, both Weisz and colleagues \[[@pone.0159845.ref026]\] and Michelson and colleagues \[[@pone.0159845.ref006]\] have provided criteria on how to transport studies from research settings to more clinically representative environments. First, they propose that the therapy should be delivered to a clinic-referred population actively seeking services. Second, they suggest that it should be conducted in a routine setting as part of a routine service. Third, both recommend that the trial should be conducted as a randomized controlled study (RCT) with usual care as comparison group.

Previous PCIT Studies {#sec008}
---------------------

### Clinic-referred populations {#sec009}

Although most studies on PCIT have not used patients seeking treatment in routine settings, some have. Promising results have been obtained in studies of ethnic minority populations seeking treatment in usual care \[[@pone.0159845.ref027], [@pone.0159845.ref028]\], in treating traumatized children \[[@pone.0159845.ref029]\], in the prevention of maltreatment \[[@pone.0159845.ref030]\], and for children with mental retardation \[[@pone.0159845.ref031]\]. Some of these studies have examined behavioral problems \[[@pone.0159845.ref017], [@pone.0159845.ref018], [@pone.0159845.ref027], [@pone.0159845.ref028], [@pone.0159845.ref032], [@pone.0159845.ref033]\].

### Routine settings as part of routine service {#sec010}

In regards to those PCIT-studies who have studied clinic-referred populations with behavioral problems (above), several studies have not offered PCIT as part of their routine services by clinicians usually working in these clinics \[[@pone.0159845.ref027], [@pone.0159845.ref028], [@pone.0159845.ref030]--[@pone.0159845.ref035]\]. However, a few studies have examined PCIT as part of such routine services in clinic-referred populations who have behavioral problems \[[@pone.0159845.ref017], [@pone.0159845.ref018]\].

### RCT with TAU as a control {#sec011}

Behavioral programs in general have shown better results compared to waitlist controls examined in clinical settings, but most behavioral programs for behavioral problems including comparison groups have applied waitlist controls as opposed to usual care \[[@pone.0159845.ref006]\]. In regards to PCIT, the intervention has proven to be superior to waitlist controls in reducing disruptive behavior in young children \[[@pone.0159845.ref018], [@pone.0159845.ref033], [@pone.0159845.ref036]\]. However, parent training programs for behavior problems, including PCIT, must also demonstrate to be effective when compared to active treatment \[[@pone.0159845.ref037]\], though to our knowledge only two studies have applied active treatment group comparisons. First, one study reported a favorable effect of PCIT and a culturally modified version of PCIT in a Mexican-American population at the end of treatment \[[@pone.0159845.ref034]\] using student therapists. The positive effect of regular PCIT versus TAU was not supported at a two-year follow-up \[[@pone.0159845.ref038]\]. Because modest sample size and attrition may explain the lack of findings supporting PCIT, there is a need to examine the effectiveness of PCIT in regular clinical practice in routine service by everyday clinicians. Second, in a recent effectiveness trial from the Netherlands, PCIT was compared to Family Creative Therapy (FCT). Both treatments are common therapies in this country and they were conducted by clinicians working in clinics serving the community \[[@pone.0159845.ref017]\]. This study was originally planned as a randomized controlled study; despite being promising, the results were difficult to interpret because the randomization was broken by allowing families allocated to the TAU group to switch to the PCIT group if they so desired. Hence, we also do not know whether those who remained in the TAU group did so because they preferred the TAU treatment. Finally, Chaffin and colleagues \[[@pone.0159845.ref030]\], found that PCIT in combination with a self-motivation intervention reduced child welfare recidivism more compared with standard service. However, reports to child welfare and child replacements do not necessarily translate well to child behavior problems. Therefore, we do not know whether PCIT is effective for such child problems.

### Long-term follow-up {#sec012}

The effects of interventions should preferably be lasting beyond the treatment period, at least to some extent; therefore, the effects of programs need to be examined in long-term follow-ups. Children participating in PCIT have been followed over an extended period in several studies, and the results have evidenced that children receiving PCIT to some extent maintain their initial gains \[[@pone.0159845.ref039], [@pone.0159845.ref040]\]. The lack of control groups makes these findings difficult to interpret *vis-a-vis* the effectiveness of PCIT. One prior study has, however, involved a TAU control group using student therapists and carried out a longer-term follow-up; it failed to find a positive effect \[[@pone.0159845.ref038]\]. In the present study, we used everyday therapists working in regular clinics and examined the effectiveness of the intervention 6 and 18 months after initiating treatment.

The Present Investigation {#sec013}
-------------------------

To our knowledge no randomized controlled study of PCIT in usual care using a TAU control group has previously been conducted. The purpose of the present study was, therefore, to evaluate the long-term effectiveness of PCIT in young children referred to regular child and adolescent mental health specialty (CAMHS) clinics in Norway using a TAU control group. The study included all of the aforementioned real-world criteria: (i) the interventions were provided by non-specialist therapists, i.e., practicing clinicians, to treatment-seeking youth in a clinic-referred population; (ii) the interventions were conducted in a clinical service setting as part of a routine service; (iii) the participants were randomized to either PCIT or TAU. Taking the previously reported efficaciousness of PCIT and its aforementioned merits into account, we hypothesized that the children referred to the CAMHS clinics for behavior problems who received PCIT would demonstrate a greater reduction in symptoms compared with the children receiving TAU and that parents receiving PCIT would show greater improvement in parenting skills compared to parents receiving TAU.

Method {#sec014}
======

Participants {#sec015}
------------

Children who were consecutively referred to two outpatient CAMHS clinics in Mid-Norway (i.e. Nord-Trøndelag Hospital Trust and St. Olav's Hospital, Trondheim University Hospital) between November 2006 and December 2010 were included if they were (i) referred for behavior problems, (ii) scored ≥ 120 on the Eyberg Child Behavior Inventory (ECBI \[[@pone.0159845.ref041]\]), which corresponds to the 90^th^ percentile according to Norwegian norms \[[@pone.0159845.ref042]\] and (iii) were two to seven years of age. In Norway, three agencies are allowed to refer children to CAMHS; the majority is referred by general practitioners (physicians), some from child-protection services, and in a few cases from other hospitals or clinics. The following exclusion criteria were applied: children with (i) autism spectrum disorders, (ii) mental retardation, and (iii) parents who were not proficient enough in the Norwegian language to complete the ECBI and receive therapy without an interpreter. [Fig 1](#pone.0159845.g001){ref-type="fig"} presents the recruitment and follow-up details. The children ranged in age from 2.1 to 7.7 years. In all but 10 cases (TAU *n* = 7, PCIT *n* = 3), both mothers and fathers participated in the treatment and rated their children. Among the 74 parents with available information on ethnicity, 70 were of Norwegian origin, 2 were from other Western countries, 1 was from South America, and 1 was Asian. There were no differences between PCIT and TAU according to demographic or study variables.

![Flow of participants from recruitment through analysis.\
PCIT = Parent-Child Interaction Therapy, TAU = Treatment as usual.](pone.0159845.g001){#pone.0159845.g001}

The attrition rate with respect to assessment from pre-test to the 6 and 18-month follow-up were 28.4% and 19.8%, respectively. Fewer participants from the PCIT group compared with those from the TAU-group dropped out of the study at 6 months, χ² (1, n = 81) = 4.17, *p* = 04, but not at 18 months χ² (1, n = 81) = 11 *p* = .74. At one of the clinics there was reduced availability for assessment of TAU families at 6 months and this was a likely reason for the higher dropout rate among TAU families at that time. At 6 months more families with parents who were not cohabitating dropped out (50.0%) compared with cohabitating families (19.3%), χ² (1, n = 69) = 5.03, *p* = .03, which was not the case at 18 months (25.0% versus 17.5%), χ² (1, n = 69) = 0.36, *p* = .55. Moreover, at 18 months there was a tendency for more children with ODD to stay in the study (drop-out rate: 11.6%) than for those without ODD (drop-out rate: 32.3%) χ² (1, n = 74) = 3.55, *p* = .06. Apart from this, attrition was not related to any demographic or study variables.

Procedure {#sec016}
---------

All families who met the inclusion criteria were asked to participate in the study. Therapists at the participating clinics provided verbal and written information about the study, enrolled the participants and assigned them to interventions. Consenting parents signed a written consent form and completed a diagnostic interview the Preschool Age Psychiatric Assessment (PAPA \[[@pone.0159845.ref043]\]), and were then assigned to either the PCIT (n = 40) or TAU (n = 41) group. Because earlier studies on PCIT had used wait-list controls, the effect estimations were uncertain. Thus we additionally based our calculations on the effects achieved by the two most-used parenting programs, The Incredible Years \[[@pone.0159845.ref044]\] and Parent Management Training-Oregon \[[@pone.0159845.ref045]\]. At the time that the study was planned, in 2006, effect sizes varied considerably, from .20 \[[@pone.0159845.ref046]\] to 1.05 \[[@pone.0159845.ref047]\] to 1.59 \[[@pone.0159845.ref048]\] with regard to parent-reported behavior problems, similar to the methods used in the present study. We therefore took a middle value of *d* = .80 as an expected outcome. The average dropout rate in PCIT studies published at the time the study was planned was 30%, and we expected an additional 15% drop out by the 18-month follow up. Given these considerations we expected to achieve a power of .80 with 84 families initially recruited and equally allocated to the two conditions when using a two-tailed test and p \< .05 at the 18-month assessment, calculated by G-power 3.1.9.2, \[[@pone.0159845.ref049]\] using the expected difference in means between two independent groups. Assignment to either the PCIT group or the TAU group was conducted using a random number generator. The numbers were sent to the clinics in consecutively numbered sealed envelopes, which were opened after the assessments were completed. An individual external to the study and not otherwise involved in the treatment was tasked with administering the group assignment.

PCIT continues until parents master the communication skills at pre-specified levels. Thus, assessing children immediately after treatment ends may introduce a difference between PCIT and TAU due to differences in the treatment progression, which may confound the outcomes. Therefore, families were followed-up at fixed intervals, 6 and 18 months after initiating treatment, as illustrated by the flow chart in [Fig 1](#pone.0159845.g001){ref-type="fig"}. The first families were enrolled in the study and started their pre-treatment assessment in December 2006, and the final follow-up assessment was conducted in January 2013. Originally, five clinics within the two trusts had intended to participate, and the data collection was designed to last two years. However, before data collection started, three of the clinics withdrew from the study due to turnover among the PCIT therapists, and this resulted in an extension of the trial period.

The Regional Ethical Committee for Medical Research, Mid-Norway (number 4.2006.789) approved the study according to the protocol the May 16.2006. The trial is registered with Clinical Trials.gov (number NTC01085305); the authors first became aware of the need to register the study there in 2010. Trial study protocol in Norwegian and English will be found as [S1 Text](#pone.0159845.s001){ref-type="supplementary-material"}, [S2 Text](#pone.0159845.s002){ref-type="supplementary-material"}, respectively. The protocol was not changed following the enrollment of families into the study and the approval by the ethics committee. A CONSORT Checklist is also provided as [S3 Text](#pone.0159845.s003){ref-type="supplementary-material"}. According to the author's Data Availability Statement, the data are protected for the sake of the anonymity of the participants as per the instruction of the Ethical board, the Regional Ethical Committee for Medical Research, Mid-Norway. This board may grant access to the data upon request (<rek-midt@medisin.ntnu.no>).

The PAPA was used as a diagnostic assessment in the research part of the study. However, the diagnostic manual used by CAMHS clinics in Norway is the ICD-10 \[[@pone.0159845.ref050]\], which was used by the CAMHS clinics to diagnose attention deficit hyperactivity disorder diagnosis (ADHD) in the CAMHS. There is a discrepancy between hyperkinetic disorder as identified by ICD-10 criteria and ADHD as identified by the DSM, whereby the ICD-10 identifies a narrower group of children compared with those identified by the DSM \[[@pone.0159845.ref051], [@pone.0159845.ref052]\]. This explains the discrepancy between the percentages of ADHD diagnoses as represented in [Table 1](#pone.0159845.t001){ref-type="table"} and the descriptions concerning those who received the ADHD diagnosis in the CAMHS clinics. Children who were eligible for the study but who subsequently received an ICD-10 ADHD diagnosis (n = 18) were offered medication according to regular practice. In this period there was no other treatment besides deciding the type and dosage of the medication. If the child was still under the age of seven when this procedure was completed, he or she was re-invited to the study. The child\'s parents then completed a new ECBI, and if they scored ≥ 120 on the ECBI, the family was re-enrolled into the study (n = 17). Ten children received medication for ADHD (n = 7 in TAU and n = 3 in PCIT), with no difference between the treatment groups, χ^2^ = 1.96, df = 1, *p* = .16.

10.1371/journal.pone.0159845.t001

###### Participant demographics according to study group.

![](pone.0159845.t001){#pone.0159845.t001g}

                                              [PCIT]{.ul}   [TAU]{.ul}        
  ------------------------------------------- ------------- ------------ ---- -------
  Boys                                        29            50.9         28   49.1
  Age                                         40            5.7          38   5.9
  SES                                                                         
      Unskilled workers                       3             8.3          0    0
      Skilled workers                         18            50.0         22   68.8
      Lower professionals                     11            30.6         6    18.8
      Higher professionals and leaders        4             11.1         4    12.6
  Marital status of parental figures                                          
      Married                                 9             26.5         12   33.3
      Cohabitating \> 6 months                18            52.9         17   47.2
      Cohabitating \< 6 months                1             2.9          4    11.1
      Separated or divorced                   6             17.7         1    2.8
      Never lived together                    0             0            2    5.6
  Informant parent\'s age                     37            34.9         34   36.3
  In contact with child protective services   13            32.5         19   46.34
  Diagnoses                                                                   
      ODD                                     20            58.8         22   61.1
      CD                                      7             20.6         9    25
      ADHD                                    11            32.4         14   38.9
      Anxiety                                 15            44.1         15   41.7
      Depressive disorders                    6             17.6         4    11.1
      Any behavioral disorder                 26            76.5         26   72.2
      Any emotional disorder                  17            50           18   50
      Any diagnosis                           28            82.4         27   75

Note: SES = Socio-economic status, ODD = Oppositional Defiant Disorder, CD = Conduct Disorder, ADHD = Attention Deficit Disorder.

Intervention {#sec017}
------------

PCIT consists of two phases: Child-Directed Interaction (CDI) and Parent-Directed Interaction (PDI) \[[@pone.0159845.ref053]\]. The therapist communicates with the parents from behind a one-way mirror through a wireless in-ear speaker while the parent plays with the child. The aim of the CDI is for parents to learn more appropriate and positive parenting practices and to establish a warm and rewarding relationship, thereby improving the parents' ability to set limits and consistently follow through. PCIT was conducted as weekly sessions, and both parents were encouraged to attend therapy. When both parents attended, a session was first conducted with one of the parents, and a second session with the other parent immediately followed. The therapy was conducted using the Norwegian translation of the PCIT protocol \[[@pone.0159845.ref054]\]. The PCIT protocol was revised in 2011; however, to avoid introducing uncontrolled variance into the study and thereby potentially jeopardizing clear interpretation of results, we decided to continue with the 1999 protocol throughout the trial. Due to common practice and the facilities at the clinics, we deviated from the PCIT protocol at one point; instead of the backup procedure in the PDI described in the protocol (i.e., the backup-room), we used one of two alternative backup procedures described by McNeil & Hembree-Kigin \[[@pone.0159845.ref055], [@pone.0159845.ref056]\] (viz. the \"swoop-and-go\" and \"the two-chair procedure\"), dependent on the child\'s age and parental preferences.

Two therapists were present in 45% of the sessions. Based on integrity checklists \[[@pone.0159845.ref054]\], the co-therapist monitored the procedural fidelity of the other therapist and provided feedback during the sessions. There were no systematic fidelity checks for the cases in which there was no second therapist available. The practitioners used PCIT coding sheets during each session to indicate mastery of the CDI and PDI behaviors. According to the manual, parents were considered \"completers\" when they mastered both the CDI and PDI in a five-minute period prior to each treatment session according to the established criteria on the DPICS and when also obtaining an ECBI score ≤ 120. On average, families received 21.14 sessions *(SD* = 12.04) of PCIT. TAU implies that the therapists were allowed to determine the type and duration of treatment according to the routine services provided at the CAMHS clinic. There were no measured fidelity checks on the regular services in the TAU group. The length of therapist\'s experience did not differ between PCIT and TAU, *M*~*PCIT*~ = 8.24 years, *SD* = 5.20; *M*~*TAU*~ = 8.22 years, *SD* = 6.84; t (67.23) = -.02, *p* = .99 (two-tailed).

### Characteristics of the providers {#sec018}

The therapists were clinical practitioners at the actual CAMHS clinics. PCIT therapists never offered TAU to participating families, and TAU therapists did not offer PCIT. Six therapists provided PCIT, and all had used the program as a part of their routine service before the trial started. On average, the therapists had 3.87 (*SD* = 1.21) years of experience with PCIT before the trial started. Except for one therapist, all were specialists in child and adolescent mental health and had practiced as licensed child therapists for several years prior to the trial (*M* = 8.24 years, *SD* = 5.20). Two of the PCIT therapists (*n* = 6) were trained by PCIT master-trainers. These two agency in-house trainers trained the other therapists. The training was provided in a group format as a 40-hour workshop. In addition the six therapists received advanced training with a master-trainer. The therapists received individual supervision on their first two PCIT cases, and then continued with monthly group supervision, both of which were conducted by the in-house trainers.

There were a total of 10 therapists providing TAU, none of whom was trained in PCIT. All of the therapists were licensed psychologists or social workers, and seven of the 10 therapists were experienced clinicians having received specialized education in child and adolescent psychiatry. Those TAU clinicians who pursued clinical specialization during the trial continued their regular weekly supervision.

### Characteristics of the control group {#sec019}

Within the TAU, therapists were allowed to determine the type, duration and frequency of treatment, according to common practice in the respective clinics, while excluding the Incredible Years and PTM-O. This exception was made because it was assumed that including interventions in the TAU group similar to those in the PCIT group could reduce the possible effects of treatment between the groups. The 41 controls received diverse interventions (*M*~types~ = 2.5, *SD* = 1.2, range 0 -- 5). Individual therapy with the child (*n* = 32) and parent counseling (*n* = 33) were most often used, followed by play therapy (*n* = 12), family therapy (*n* = 12) or Marte Meo, a video-based parent intervention \[[@pone.0159845.ref057]\] (*n* = 4). A minority received behavior-oriented treatment in the format of the Incredible Years \[[@pone.0159845.ref058]\] (*n* = 4). This deviation from the trial study protocol was conducted without the authors' knowledge, and we were therefore unable to prevent it. The analyses were conducted a second time after excluding these four families, without any changes in the results.

On average, the number of TAU sessions was 18.84 (*SD* = 11.78), which did not differ from that of the PCIT group, *t* (76) = .85, *p* = .40. In 15 of the cases more than one therapist worked with the family.

Instruments {#sec020}
-----------

### Eyberg Child Behavior Inventory {#sec021}

The ECBI \[[@pone.0159845.ref041]\] was used to measure behavior problems. Norwegian norms for ECBI are available \[[@pone.0159845.ref042]\], and indications of construct validity comes from Norwegian treatment studies \[[@pone.0159845.ref059]\]. Both parents (if present) completed the 36-item ECBI questionnaire, which yields an Intensity Scale (i.e., the frequency of disruptive behaviors) (α = .87) and a Problem Scale (i.e., the number of behaviors that parents report as a problem to them) (α = .86).

### Child Behavior Checklist {#sec022}

The Child Behavior Checklist (CBCL \[[@pone.0159845.ref060], [@pone.0159845.ref061]\]) was used to measure a wider set of problems and symptoms of externalizing problems were used in the present inquiry. A range of studies indicates that the CBCL is validated for Norwegian children \[[@pone.0159845.ref013], [@pone.0159845.ref062]--[@pone.0159845.ref064]\]. The CBCL 1.5--5 version was used for children aged 2--5 years, whereas the 6--18 version was used for older children. The reliabilities of the CBCL were α = .82 and α = .85 in the 1.5--5 version and α = .91 and α = .93 in the 6--18 version, for mothers and fathers, respectively.

### Dyadic Parent-Child Interaction Coding System {#sec023}

The Dyadic Parent-Child Interaction Coding System (DPICS \[[@pone.0159845.ref065]\]) is a behavioral observation system designed to assess the quality of parent-child interactions. It consists of three five-minute standard situations: Child-Led Play (CLP), Parent-Led Play (PLP), and Clean-Up (CU). The observations of parent-child interaction with the DPICS were conducted at the CAMHS clinics and were videotaped for later coding. The coders were blinded to all information concerning the family. Ten percent of the DPICS recordings were re-coded by blinded raters. Arguably, a supportive parent may compensate for the effect of harsh or insensitive behavior by the other parent. When analyzing parents' behavior toward the child separately, such an effect will not be captured. We therefore created sum-scores of mothers\' and fathers' behaviors. A total of 18 parent and eight child categories were coded from the videotapes by eight trained graduate students in psychology. However, not all of these codes factored into the two parental skills considered to be theoretical important in the current study; for example, \"Talk\" which is neither positive nor negative was not addressed. Two sum-scores were generated: the sum-score of the parental Do Skills consisted of behavior descriptions, reflections and praises during CLP (ICC = .82), and the sum-score of parental Don\'t Skills consisted of negative talk, instructions and questions during CLP (ICC = .76). Child non-compliance was defined according to the manual \[[@pone.0159845.ref065]\] as a child response following a direct or indirect command given by the parent wherein the child does not perform, does not attempt to perform, or stops attempting to perform the requested behavior within the 5-second interval following the command. Non-compliance was calculated as the sum of their non-compliance to direct and indirect parental commands during PLP and CU (ICC = .58). The original English manual was used, because the coders spoke both English and Norwegian. The definitions, guidelines and examples from the English manual were mostly applicable to a Norwegian context. However, for some of the verbalizations, there was a need for an adaptation to the Norwegian language and culture, and in these cases Norwegian expressions and examples were created as supplementary material to the English DPICS-manual.

### Preschool Age Psychiatric Assessment {#sec024}

Psychiatric disorders were assessed using the Preschool Age Psychiatric Assessment (PAPA \[[@pone.0159845.ref043]\]). The inter-rater reliability of the Norwegian PAPA used in this study has previously been found to be favorable, e.g., ODD κ = .89 and CD κ = .78 in the same age range and the same geographical location (Mid-Norway) as that of the present study \[[@pone.0159845.ref002]\].

Results {#sec025}
=======

Most of the children were diagnosed with a behavioral disorder after being assessed with the PAPA ([Table 1](#pone.0159845.t001){ref-type="table"}) and half of the children had a concomitant emotional disorder. Diagnostic information was available only for 73 of the 81 participants due to technical problems with the recording of the interviews. Among the children with ODD or CD, 74.6% had at least one additional disorder (range, 0 to 7 disorders). The mean number of disorders was 2.7 (*SD* = 2.2). As shown in [Table 1](#pone.0159845.t001){ref-type="table"}, many families had previously been in contact with child protective services.

Because the attrition analyses had revealed that the data were selective according to treatment and outcome (father's ECBI), the data were missing not at random (MNAR). To accommodate intention-to-treat analyses, analyses addressing the effect of treatment were performed using Bayesian estimation, which is preferable to full information maximum estimation for small samples \[[@pone.0159845.ref066]\], under the assumption of missing completely at random using Mplus 7.31\[[@pone.0159845.ref067]\]. To test within-group differences between the initial testing and the two follow-ups, a model whereby the means at the initial testing and the 6-month assessment and the initial testing and 18-month follow-up, respectively, were set to be equal were compared to models where they were freely estimated, using the \"model test\" command in Mplus. The difference between models is tested with the Wald statistic. However, because Bayesian estimation is not conducive to this model test, a robust maximum likelihood estimator was used instead, which handled the data according to a full information maximum likelihood procedure. Gender, age, mothers' and fathers' scores on the CBCL, externalizing problems, and ECBI were used as auxiliary variables to increase the precision of the estimates if they were not already included as dependent or independent variables. At the initial assessment, the TAU and PCIT groups exhibited nearly identical ECBI scores ([Table 2](#pone.0159845.t002){ref-type="table"}). The children in both the TAU and the PCIT groups evidenced improved ECBI and CBCL scores as rated by both mothers and fathers at both the 6-month assessment and the 18-month follow-up.

10.1371/journal.pone.0159845.t002

###### Mean scores of behavior problems and parent-child interactions at the initial assessment, 6-month assessment and 18-month follow-up; ECBI, CBCL, Parental Do and Don't Skills and Child Non-Compliance.

![](pone.0159845.t002){#pone.0159845.t002g}

                                   Initial   6-month   [Change from T1 to T2.]{.ul}   18-month.   [Change from T1 to T3]{.ul}                                               
  ------------------------- ------ --------- --------- ------------------------------ ----------- ----------------------------- ------- -------- ------- ------------------ -------
  ECBI Intensity---Mother   PCIT   147.87    20.58     122.65                         11.51       21.01 (\< .001)               1.49    120.50   30.82   13.39 (\< .0001)   1.04
                            TAU    155.13    24.25     132.38                         32.78       8.39 (.004)                   .79     136.21   29.80   8.44 (.004)        .70
  ECBI Intensity---Father   PCIT   140.18    21.48     115.08                         18.83       27.05 (\< .001)               1.22    110.75   21.95   21.54 (\< .0001)   1.34
                            TAU    140.83    21.79     126.48                         24.87       6.64 (0.1)                    .61     121.18   30.48   15.24 (.0001)      .74
  CBCL Externalizing -      PCIT   26.42     9.23      16.04                          9.78        26.70 (\< .001)               1.08    17.00    11.08   31.65 (\< .0001)   .91
  Mother                    TAU    24.78     10.16     19.17                          11.89       5.74 (0.17)                   51      20.04    14.00   4.51 (.03)         .39
  CBCL Externalizing -      PCIT   23.93     9.79      14.61                          5.81        24.17 (\< .001)               1.12    15.03    9.72    18.26 (\< .0001)   .90
  Father                    TAU    20.70     9.43      16.59                          9.44        4.61 (.03)                    .43     15.65    11.45   8.94 (.003)        .48
  Parental Do Skills        PCIT   4.43      3.35      16.34                          7.43        55.19 (\< .001)               -2.10   14.76    7.53    42.30 (\< .0001)   -1.81
                            TAU    6.02      3.51      5.44                           3.09        .28 (.60)                     .17     4.33     2.48    4.34 (.04)         .54
  Parental Don't Skills     PCIT   20.26     7.57      13.33                          6.56        15.54 (\< .001)               .96     10.09    3.37    30.04 (\< .0001)   1.66
                            TAU    21.27     6.68      22.42                          5.43        .35 (.55)                     -.18    16.22    6.89    6.76 (.009)        .74
  Child Non-Compliance      PCIT   3.59      2.51      2.71                           2.64        1.42                          .34     2.12     3.33    3.16 (.07)         .50
                            TAU    5.00      5.70      2.47                           1.70        4.74                          .55     3.78     5.72    .62 (.43)          .21

Note: ECBI = Eyberg Child Behavior Inventory, CBCL = Child Behavior Check list, PCIT = Parent-Child Interaction Therapy, TAU = treatment as usual, CI = confidence interval, T1 = initial assessment, T2 = 6-month assessment, T3 = 18-month follow-up.

To test whether the PCIT children improved more compared with the TAU group over the whole treatment and follow-up period (18 months), a linear latent growth curve analysis was conducted with growth parameterized as yearly change. One analysis was performed per outcome. At the 6-month assessment, fathers receiving PCIT rated their children's behavior as less problematic compared with fathers receiving TAU per the ECBI ([Table 3](#pone.0159845.t003){ref-type="table"}). Although the effects of treatment on CBCL ratings and mothers' ECBI ratings did not reach significance, they were in the expected direction (i.e., favoring PCIT) and bordered on significance in the case of the mothers' CBCL scores (*p* = .06). At the 18-month follow-up, the ECBI scores of the PCIT group did exhibit greater improvement compared with the TAU group, according to both the mothers and fathers. However, whereas the mother-rated CBCL scores also reflected greater improvement in the PCIT group, the improvement in father-rated CBCL scores did not reach significance.

10.1371/journal.pone.0159845.t003

###### Effects of participating in PCIT versus TAU on child outcomes as an overall change from 0 to 18 months (growth curve analyses) and the prediction of outcomes at the 6- and 18-month assessments (linear regression).

![](pone.0159845.t003){#pone.0159845.t003g}

                                              B \[95% CI\]               β      *p*-value   Cohen's *d*
  ------------------------------------------- -------------------------- ------ ----------- -------------
  [Overall change from 0 to 18 months]{.ul}                                                 
  ECBI Intensity---Mother                     -10.12 \[-22.13; 1.40\]    -.31   .043        .64
  ECBI Intensity---Father                     -8.55 \[-19.83; 2.26\]     -.37   .062        .79
  CBCL Externalizing---Mother                 -3.08 \[-6.48; 0.64\]      -.29   .044        .61
  CBCL Externalizing---Father                 -1.63 \[-5.42; 2.00\]      -.22   .19         .44
  Parental Do Skills                          7.49 \[5.02; 9.98\]        .79    \< .001     2.58
  Parental Don't Skills                       -4.42 \[-7.15; -1.67\]     -.59   .001        1.46
  Child Non-Compliance                        -.79 \[-2.62; 1.05\]       -.25   .20         .52
  [Change from 0 to 6 months]{.ul}                                                          
  ECBI Intensity---Mother                     10.87 \[-3.77; 25.01\]     .18    .11         .37
  ECBI Intensity---Father                     12.06 \[.08; 26.75\]       .27    .03         .56
  CBCL Externalizing---Mother                 4.29 \[-.58; 10.06\]       .19    .06         .39
  CBCL Externalizing---Father                 3.00 \[-.98; 7.41\]        .18    .095        .37
  Parental Do Skills                          -11.24 \[-7.23; -15.58\]   -.67   \< .001     1.81
  Parental Don't Skills                       9.61 \[4.93; 14.04\]       .58    \< .001     1.42
  Child Non-Compliance                        .42 \[-2.46; .98\]         .09    .27         .18
  [Change from 6 to 18 months]{.ul}                                                         
  ECBI Intensity---Mother                     17.00 \[.15; 41.14\]       .25    .02         .52
  ECBI Intensity---Father                     11.97 \[.89; 25.89\]       .19    .02         .39
  CBCL Externalizing---Mother                 5.46 \[.98; 10.30\]        .21    .01         .43
  CBCL Externalizing---Father                 3.38 \[-2.12; 8.41\]       .16    .11         .32
  Parental Do Skills                          -10.65 \[-6.78; -13.99\]   -.69   \< .001     1.91
  Parental Don't Skills                       5.64 \[2.34; 9.68\]        .39    \< .001     .85
  Child Non-Compliance                        1.16 \[-1.30; 3.99\]       .11    .21         .22

Notes: PCIT = Parent-Child Interaction Therapy, TAU = treatment as usual; ECBI = Eyberg Child Behavior Inventory, CBCL = Child Behavior Checklist, CI = confidence interval. Intercepts are adjusted for in the growth curve analyses and initial values in the regression analyses.

Regarding observed parenting practices, parents in both groups increased their Do Skills and decreased their Don't Skills after treatment. However, the increase in Do Skills and the decrease in Don't Skills were substantially greater in the PCIT group compared with those that were in the TAU group. Additionally, there was a reduction in non-compliance among the children receiving PCIT bordering on significance (*p* = .07), but this change was not significantly different from that of the TAU children.

Hedges'*g* \[[@pone.0159845.ref068]\] was developed to eliminate the small positive bias affecting the calculation of the much-used Cohen's *d* \[[@pone.0159845.ref069]\] when sample sizes are unequal between groups. At 6 months, a difference in-group sizes between the PCIT group and the TAU group appeared and we therefore calculated effect sizes with Hedges' *g* when comparing means at 6-months and 18-month follow-up.

Discussion {#sec026}
==========

To examine the effectiveness of PCIT in routine service, we conducted an RCT with children receiving usual care as a comparison and followed up with the families 6 and 18 months after the start of therapy.

We hypothesized that the children receiving PCIT would demonstrate a greater reduction in behavior problems compared to children receiving TAU at follow-up, whereas parents who received PCIT would show greater improvement in parenting skills compared with parents who received TAU. Both of these hypotheses were supported. Overall, the PCIT children improved more compared with the TAU children when the whole treatment period was considered. However, the difference was first evident at the 18-month follow-up, when all families had completed therapy. The parents receiving PCIT improved their parenting skills more compared with the parents receiving TAU, and the children receiving PCIT evidenced fewer behavior problems compared with the children receiving TAU. However, even if the parents in the PCIT group improved their parenting skills to a greater extent compared with the parents in the TAU-group, the reduction in non-compliance among the children receiving PCIT was not significantly different from that of the TAU children. The results were comparable to those obtained in a study of Mexican-Americans using student therapists \[[@pone.0159845.ref038]\]. Accordingly, the present study extended the findings of the latter study of McCabe and colleagues, by showing that beneficial results of PCIT can also be obtained in regular clinical practice in a rather different cultural and health care context.

The lack of TAU and studies on usual care lead to PCIT being designated as probably efficacious \[[@pone.0159845.ref011]\]. However, the results from the two recent studies \[[@pone.0159845.ref017], [@pone.0159845.ref034]\], together with the present study, imply that the status of PCIT might be changed to efficacious. The results are also comparable or better in regards to reducing behavior problems in the three other studies using TAU: viz., *d* = .16 at post-treatment in a Norwegian study of PMT-O \[[@pone.0159845.ref013]\], although this improvement was no longer evident at the one-year follow-up \[[@pone.0159845.ref070]\]; *d* = .31 in an Icelandic PMT-O study using a composite of externalizing behaviors, internalizing behaviors, and social skills as outcomes (\[[@pone.0159845.ref013]--[@pone.0159845.ref018]\]; and, in contrast, no significant effect in an Irish parent training program \[[@pone.0159845.ref071]\].

As expected, the parenting skills of the PCIT group exhibited greater improvement compared with those of the TAU group, an improvement that was considerably greater compared with the average effect of parent training programs on parent skills acquisition (i.e., *d* = .30) \[[@pone.0159845.ref072]\]. The improvement observed among PCIT parents was nearly identical to that obtained in the McCabe et al. study \[[@pone.0159845.ref034]\] where PCIT was conducted by student therapists. In the present study, PCIT was not the major approach in the therapist's regular clinical work; instead, the therapists were clinical practitioners who were trained in PCIT and had used the intervention as a part of their routine service prior to the trial.

The treatment effect should be considered in the context of TAU parents also improving in parenting skills, in contrast to the findings of McCabe and colleagues\' PCIT study and the one PMT-O study to have reported improvement \[[@pone.0159845.ref013]\]. The strong effect of parental skill acquisition supports the fidelity of the PCIT treatment provided in the present study. Conceivably, the solid improvement observed in PCIT may be attributed to the facts that such parenting skills are directly targeted in PCIT and that therapy continues until these skills are mastered at pre-specified levels. It should be noted that the greater improvement in parenting skills and the reduction in behavioral problems evident in the PCIT group were obtained without the children being significantly less noncompliant, which is similar to results obtained in other studies \[[@pone.0159845.ref034], [@pone.0159845.ref070]\]. Because this study was conducted in Norway, the results might be influenced by the more permissive and democratic parenting styles suggested to be typical of the Nordic countries, \[[@pone.0159845.ref024]\]. Norwegian parents may be inclined to interpret non-compliance as an expression of a child\'s free will and independence and as typical developmental behavior rather than as a transgression, at least at moderate intensity and frequency. Hence, non-compliance may to a lesser degree instigate coercive cycles between parents and children in Norwegian families as opposed to families from other cultures, e.g. the U.S.A. Obviously this possibility needs to be examined through in-depth analyses of parent-child interactions. Moreover, there is a need for further research concerning whether the use of alternative back-up procedures in PDI will affect non-compliance. To our knowledge, no other PCIT studies have used the alternative back-up procedures used in this study. Hence, we cannot rule out that this might have affected the results with respect to non-compliance and potentially reduced the effect size. Conceivably, PCIT may have superior effect on child aggressiveness, emotion regulation and irritability compared with non-compliance.

Unlike many other parent programs designed to treat behavioral problems \[[@pone.0159845.ref073], [@pone.0159845.ref074]\], the present study recruited fathers as well as mothers, and fathers completed PCIT equally often as mothers. Although fathers, to a lesser degree compared with mothers, reported that their children's behavior problems had diminished, their extended attendance, as suggested by others \[[@pone.0159845.ref075]\], might have contributed to the present positive long-term effect of PCIT.

Limitations {#sec027}
-----------

The present results should be interpreted in the context of certain limitations. First, although the children were assessed for behavioral disorders prior to initiating treatment, we did not implement an equivalent diagnostic assessment after treatment. Thus, we cannot be sure that the present findings extend to ODD and CD. However, the ability of the CBCL to identify children with diagnosable behavioral disorders is fairly well established in the clinical setting \[[@pone.0159845.ref034], [@pone.0159845.ref076], [@pone.0159845.ref077]\], thus supporting the notion that the present findings may tentatively be extrapolated to ODD and CD. Therefore, it is acknowledged that such a proposition must be tested in future studies.

Second, it is well documented that pharmacotherapy reduces symptoms of ADHD \[[@pone.0159845.ref078]\]. Ten children in the present study received medication for ADHD, but because this was an RCT, the participants who used medication were randomly assigned to either PCIT or TAU, and supplementary analysis showed that there was no difference pursuant to assignment. The positive effect of medication should therefore have affected both groups in the same way.

Third, no formal measure of treatment fidelity was obtained. However, feedback to the therapists was offered on the basis of the PCIT protocol. Moreover, the improvement in parenting skills exhibited in the PCIT group was no less compared with studies where such fidelity checks were employed \[[@pone.0159845.ref034]\], thereby suggesting that the therapy was delivered according to the manual.

Fourth, there is a delicate balance between adherence to the intervention protocol and adherence to regular practice in clinics when conducting effectiveness studies in routine care. In this study, two therapists were present in 45% of the sessions for integrity purposes. However, this is above the standard in the participating clinics, where a co-therapist usually is present at the beginning of CDI and PDI but rarely beyond this standard, except for especially severe cases. Hence, the results might not fully generalize to regular practice in usual care.

Fifth, the dropout rates from PCIT-community studies suggest wide variations in rates of attrition, from 20% \[[@pone.0159845.ref030]\] to 67% \[[@pone.0159845.ref027]\]. In comparison, this study had an attrition rate from pre-test to the 6 and 18-month follow-ups of 28% and 20%, respectively. This is slightly greater compared with the Chaffin et al. study but clearly below the Lyon et al. study and the other European PCIT study, which had a 54% dropout rate \[[@pone.0159845.ref017]\]. In the present study, the participants with the most serious problems (ODD) had the lowest attrition rate, which differs from one other study, where higher cumulative risk predicted dropout \[[@pone.0159845.ref079]\] and where the families that needed help most were those that did not stay in therapy. However, differential attrition is not uncommon in studies using wait-list controls \[[@pone.0159845.ref032]\]; thus, one possible explanation for our relatively low dropout rate is the use of an active treatment for the control group. Moreover, weekly sessions place a great demand on families, and it is therefore conceivable that the families with the most serious problems were also the ones most motivated. Hence, the relatively low attrition rate might reflect that the families with the most serious problems---hopefully those that needed it most---were those who completed the intervention. Furthermore, the attrition rate might underscore the importance of conducting an active treatment control in effectiveness studies. Nonetheless, we cannot rule out that the results could have been different if more families had completed.

Finally, only a modest inter-rater reliability was obtained with regards to child non-compliance. Therefore, the lack of findings regarding change in non-compliance should thus be interpreted cautiously.

Further research and implications for clinical practice {#sec028}
-------------------------------------------------------

Parent training is one of the most effective treatments for young children with behavior problems, and there is sustainable evidence for psychosocial treatments as the treatment of choice \[[@pone.0159845.ref037]\]. However, few studies have evaluated the transportability of evidence-based programs to new settings and with different participant groups. The main purpose of the present study was therefore to provide intervention to treatment-seeking young children in a clinical service setting with regular therapists. To our knowledge, this is the first study of the effectiveness of PCIT that includes the full set of real-world criteria described by Michelson and colleagues \[[@pone.0159845.ref006]\] and Weisz and colleagues\' \[[@pone.0159845.ref026]\] criteria for clinical representativeness with regard to participant enrollment and treatment setting. The study was also the first study of PCIT in Norway, and the participating clinics were the first to implement the intervention. In conclusion, the findings suggest that behavioral problems in children who receive PCIT in regular clinical practice will be reduced at moderate long-term follow-up to a greater extent compared with behavioral problems in children who receive TAU. Furthermore, parents who receive PCIT improve their parenting skills to a greater extent compared with parents who receive TAU.

In general, PCIT is well accepted among Norwegian families and therapists, and the intervention was implemented in regular clinics in Norway without modifications to the core components of PCIT. The therapists especially seemed to appreciate the individual tailoring of the treatment in addition to the participation of parents and children together in the sessions, while the families often highlighted the in-vivo coaching as useful. At present, PCIT is accepted as an intervention for young children with behavior problems in several CAMHS clinics in Norway. An important area for future research would be to assess the effect of PCIT as offered in regular clinics for internalizing disorders and to at-risk families.

Furthermore, even though the present effect sizes were on par with previous efficacy findings, the moderate size of these effects support the notion that clinic-referred populations likely to need additional support \[[@pone.0159845.ref015]\]. Further research on non-responders is therefore needed to optimize interventions. Moreover, there is a need to identify what type of additional services will be needed to increase the sustainability of the intervention. Finally, bearing in mind that we examined the indicators of behavioral problems on a continuous scale, it is important for future inquiries to ascertain whether PCIT also reduces the likelihood of behavioral disorders (i.e. ODD and CD).
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